


























Both the longitudinal and lateral errors are plotted on a logarithmic scale in order to show all satellites reasonably
well, due to the large range of values spanning several orders of magnitude. The angular prediction error can be
easily converted to the positional error (in kilometres) when the distance (range) to the satellite is known. The actual
range cannot be determined from the observations presented here, as they are made only from one location.
However, the predicted satellite range obtained from the TLE elements can be used instead for a reliable estimate of
the positional error (positional error = angular error x predicted range). We can see that the positional error ranges
widely from about 100-200 m in the case of Meteor 1-4 Rocket to 10-20 km for the NOSS 3-3 pair and even 100-
200 km (longitudinal error) for the USA 238 pair. In some cases, it is easy to explain such large errors by the fact
that the mean epoch of the orbital elements used for the prediction is too far from the observation date, so that the
satellite orbit is not well defined. This is certainly the case with the USA 238 pair, as their orbital elements are for an
epoch which is exactly three months away from the observation date. Similarly, the NOSS 3-3 pair and H-2A R/B
have orbital elements outdated by 2-4 days, which may contribute to their relatively large prediction errors. An
interesting outlier is Fengyun 3A, with a longitudinal error of about 40 km, at an approximate range of 1000 km.
The TLE epoch for this satellite is only about seven hours away from the observation date. This means that some of
the orbital parameters for Fengyun 3A were incorrect.

7. SUMMARY

A number of satellites from the LEO group were observed during a joint NZ-UK trial with the aim of measuring the
position in space and comparing the results with the TLE-based predictions. Some of these observations were
analysed and presented in this paper.

A specialised software package called StarView was developed at the Defence Technology Agency for the analysis
of wide-filed images covering between 20°-50°. The astrometric calibration is fully automated and is capable of
blind identification of the sky region captured in the image. The algorithm uses a new concept of ‘stellar
fingerprints” to compare the distribution of stars detected in the image with the data base of stars from Hipparcos
catalogue. In average, about 1000-1500 stars are successfully identified and used to compute the astrometric solution
for an entire image, with a typical RMS error of about 0.1-0.2 pixels.

Some of the satellites observed during the trial were analysed to illustrate this technique. It was demonstrated that
relatively inexpensive equipment can be used to successfully locate a satellite in its orbit and compare the results
with the orbital predictions.
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